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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



Listing of Claims: 





1/ 



1 . (Currently Amended) A temperature control system for a semiconductor processing 
facility comprising: 

a cooling unit for controlling the temperature of a cooling fluid wherein said cooling unit 
is a refrigeration unit that provides compressed refrigerant ; and 

a plurality of remote temperature control modules in fluid communication with said 
cooling unit, each of said remote temperature control modules including[[;]]i 

a cooling fluid circulation loop for circulating said cooling fluid through said 
remote temperature control module, said cooling fluid circulation loop being in fluid 
communication with said cooling unit; 

a heat transfer fluid circulation loop for circulating a heat transfer fluid through 
said remote temperature control module, said heat transfer fluid being in fluid 

Ik 

communication with~^&0rocess component of said semiconductor processing facility; 



'[/-' communication with ^aWJrocess component 



means for an integrated heat exchanger including a portion of the cooling fluid - 
sAy** circulation loop, a portion of the heat transfer fluid circulation loop ancfaffieat source, the 
integrated heat exchanger exchanging heat between said cooling fluid that is circulated in 
said cooling fluid circulation loop and said heat transfer fluid that is circulated in said 



Jy heat transfer fluid circulation loop^ 
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a cooling fluid control valve in fluid communication with said cooling fluid 
circulation loop for controlling the circulation of said cooling fluid through said cooling 
fluid circulation loop; and s\ ^ ^ 

v ^Vfemperature control logic v for controlling said cooling fluid control valve/fo 

Jy^ ^ SespuimB lu LeilipgPailirs sei point lnlormation and t e mp e rature f e edback information 
r e lat e d to said proc e ss compon e nt . 

2. (Original) The temperature control system of claim 1 wherein each of said remote 
temperature control modules includes a heat source in thermal communication with said heat 
transfer fluid for providing heat to said heat transfer fluid. 

3. (Original) The temperature control system of claim 2 wherein said heat source is 
controlled by said temperature control logic in response to said temperature set point information 
and temperature feedback information related to said process component. 

4. (Original) iQiet^Hr^erature control system of claim 3 wherein said heat source is 
integrated wiJJr^mcrmeans for exchanging heat. 



5. (Original) The tempefSture control system of claim 4 wherein said means for 
exchanging heatjja<5mdp6 a heat exchanger that integrates a portion of said cooling fluid 
circulatipflfloop, a portion of said heat transfer fluid circulation loop, and said heat source. 



J£. (Original) The temperature control system of claim 1 wherein said cooling unit is 
physically separate from said plurality of remote temperature control modules. 

* * 

/f. (Original) The temperature control system of claim^wherein said cooling unit is 
located in a utility basement of said semiconductor processing facility. 
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^. (Original) The temperature control system of claim^wherein said plurality of remote 
temperature control modules are located in a sub floor area of said semiconductor processing 
facility. 

(Original) The temperature control system of claim ^wherein said plurality of remote 
temperature control modules are physically connected to process tools within said 
semiconductor processing facility. 

Ijr }£f. (Currently Amended) The temperature control system of claim 1 whereii^said cooling 
far un it is set to maintain said cooling fluid at a temperature that is r e lated to th e whoro th& 



said cooling lluid at a temperature mat is r e lated to tn e wnoro tnc — 
t emperature corrolatoG ^o a lowest set point temperature among all ©f*saic^process components 
that are thermally influenced by said cooling fluid. 

v 

¥l. (Currently Amended) The temperature control system of claim 1 wherein said cooling 
unit is a r e frig e ration unit that provides the compressed refrigerant to said plurality of remote 
temperature control modules. 

\0 <\ 

\Z. (Original) The temperature control system of claim J^wherein: 

said cooling fluid circulation loop is a refrigerant circulation loop for circulating 
refrigerant through said remote temperature control module; 

said cooling fluid control valve is a thermal expansion valve for controlling the 
circulation of said refrigerant through said refrigerant circulation loop; and 

further including a flow control valve for controlling the circulation of said refrigerant 
through said refrigerant circulation loop, said flow control valve being downstream from said 
thermal expansion valve. 
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>5. (Original) The temperature control valve of claim YL wherein each of said remote 
temperature control modules includes a heat source in thermal communication with said heat 
transfer fluid for providing heat to said heat transfer fluid. 



j&f. (Currently Amended) A temperature control system for a process component of a 
semiconductor processing facility comprising: 



a cooling fluid input for receiving cooling fluid from a cooling unit that serves 
multiple remote temperature control modules where said cooling fluid input is a 
refrigerant input for receiving compressed refrigerant from a refrigeration unit ; 

a cooling fluid output for returning cooling fluid to said cooling unit that serves 
multiple remote temperature control modules; 

a cooling fluid circulation loop for circulating said cooling fluid through said 
remote temperature' control module; 

a heat transfer fluid input for receiving heat transfer fluid from said process 
component; 

a heat transfer fluid output for returning said heat transfer fluid to said process 
component; 

a heat transfer fluid circulation loop for circulating said heat transfer fluid through 
said remote temperature control module, said heat transfer fluid being in fluid 
communication with said process component of said semiconductor processing facility; 

m e ans for e xchanging an integrated heat exchanger including a portion of the 
cooling fluid circulation loop, a portion of the heat transfer fluid circulation loop and a 




-a remote temperature control module, said remote temperature control module 
A 



including[[;]]: 
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A 



heat source, the integrated heat exchanger exchanging heat between said cooling fluid 
that is circulated in said cooling fluid circulation loop and said heat transfer fluid that is 
circulated in said heat transfer fluid circulation loop/ 

a cooling fluid control valve in fluid communication with said cooling fluid 



circulation loop for controlling the circulation of said cooling fluid through said cooling 



fluid circulation loop; and 

;ure control logic tor contr 



^rfSmperature ; control logic ror controlling said cooling fluid co 
yf respons e to temperature set point iiifoinuilion and I 6 ftlp e ratur e teedbc 



i asm* 

tronmg said cooling fluid control valv^in 

feed Eack information 



r e lated to said process component . 




IS? (Original) The temperature control system of claim Kwherein said remote temperature 
control module includes-^heat source in thermal communication with said heat transfer fluid for 
providing heat to said heat transfer fluid. 

\\ 13 

>6. (Currently Amended) The temperature control system of claim io wherein said heat 

source is controlled by said temperature control logic in response to [[said]] temperature set 
point information and [[said]] temperature feedback information related to said process 
component. 



(OriginaDLJ^Ke temperature control system of claim 16 wherein said heat source is 
integja*€a with said means for exchanging heat. 

18. (Original) The teirmprSfure control system of claim 17 wherein said means for 
exchanging heat imfijjKfes a heat exchanger that integrates a portion of said cooling fluid 
circulatiojHoop, a portion of said heat transfer fluid circulation loop, and said heat source. 
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JSC (Currently Amended) The temperature control system of claim [[11]] M wherein said 
cooling unit is physically separate from said remote temperature control module and said 
multiple remote temperature control modules. 

2£T (Original) The temperature control system of claim J^wherein said cooling unit is 
located in a utility basement of said semiconductor processing facility. 

2X\ (Original) The temperature control system of claim ¥f wherein said remote temperature 
control module is located in a sub floor area of said semiconductor processing facility. 

(Original) The temperature control system of claim J^wherein said remote temperature 
control module is physically connected to a process tool within said semiconductor processing 
facility. 

2?5. (Currently Amended) The temperature control system of claim >4^wherein said cooling 
unit is set to maintain said cooling fluid at a temperature relat e d to the w fa pe the temperature 
correlates^ a lowest set point temperature among all^emote temperature control modules that 
are served by said cooling unit. 

?4. (Currently Amended) The temperature control system of claim l^wherein: 

said cooling fluid input is a r e frig e rant input for rec e iving compr e ss e d refrigerant from a 

the refrigeration unit [[that]] serves multiple remote temperature control modules; 

said cooling fluid output is a refrigerant output for returning expanded refrigerant to said 

refrigeration unit that serves multiple remote temperature control modules; 

said cooling fluid circulation loop is a refrigerant circulation loop for circulating 

refrigerant through said remote temperature control modules; 
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said cooling fluid control valve is a thermal expansion valve for controlling the 
circulation of said refrigerant through said refrigerant circulation loop; and 

further including a flow control valve for controlling the circulation of said refrigerant 
through said refrigerant circulation loop, said flow control valve being downstream from said 
thermal expansion valve. 

J%5. (Currently Amended) A temperature control system for a process component of a 
semiconductor processing facility comprising: 

-gemote temperature control module, said remote temperature control module 
including[[;]]: 

a cooling fluid input for receiving cooling fluid from a physically separate 
cooling unit that serves multiple remote temperature control modules where said cooling 
fluid input is a refrigerant input for receiving compressed refrigerant from a refrigeration 
unit; 

a cooling fluid output for returning cooling fluid to said cooling unit that serves 
multiple remote temperature control modules; 

a cooling fluid circulation loop for circulating said cooling fluid through said 
remote temperature control module; 

a heat transfer fluid input for receiving heat transfer fluid from said process 
component; 

a heat transfer fluid output for returning said heat transfer fluid to said process 
component; 

a heat transfer fluid circulation loop for circulating said heat transfer fluid through 
said remote temperature control module, said heat transfer fluid being in fluid 
communication with said process component of said semiconductor processing facility, 
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wherein said cooling fluid circulation and said heat transfer fluid circulation loop are 
separate fluid distribution systems; 
*\y-~ -6^heat source in thermal communication with said heat transfer fluid for providing 

heat to said heat transfer fluid; 

[[a]] an integrated heat exchanger for exchanging heat between said cooling fluid 
that is circulated in said cooling fluid circulation loop and said heat transfer fluid that is 
circulated in said heat transfer fluid circulation loop where the integrated heat exchanger 
includes a portion of the cooling fluid circulation loop, a portion of the heat transfer fluid 



Jjj-' circulation loop and the heat source/ ' 



a cooling fluid control valve in fluid communication with said cooling fluid 



circulation loop for controlling the circulation of said cooling fluid through said cooling 
fluid circulation loop; 

Jj~ ^temperature control logic for controlling said cooling fluid control valve and said 

^t^f^ou^^ ln^spons e to t e mp e ratur e s e t point information and t e mp e ratur e f ee dback 
information r e lat e d to said proc e ss compon e nt . 

^ *u 

(Original) The temperature control system of claim 2o wherein said heat source is 
integrated with said heat exchanger. 

jsf. (Original) The temperature control system of claim ^5 wherein said cooling unit is 
located in a utility basement of said semiconductor processing facility. 

(Original) The temperature control system of claim yf wherein said remote temperature 
control module is located in a subfloor area of said semiconductor processing facility. 
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(Currently Amended) The temperature control system of claim^25 wherein said cooling 
unit is set to maintain said cooling fluid at a temperature r e lat e d to th e where the temperature » 
c orrol at os /to a lowest Got poin t temperature among all remote temperature control modules that 

A A 

are served by said cooling unit. 

y&. (Currently Amended) The temperature control system of claim ^5^wherein: 

said cooling fluid input is a r e frig e rant input for r e c e iving compr e ss e d r e frigerant from a 
refrigeration unit [[that]] serves multiple remote temperature control modules; 

said cooling fluid output is a refrigerant output for returning expanded refrigerant to said 
refrigeration unit that serves multiple remote temperature control modules; 

said cooling fluid circulation loop is a refrigerant circulation loop for circulating 
refrigerant through said remote temperature control modules; 

said cooling fluid control valve is a thermal expansion valve for controlling the 
circulation of said refrigerant through said refrigerant circulation loop; and 

further including a flow control valve for controlling the circulation of said refrigerant 
through said refrigerant circulation loop, said flow control valve being downstream from said 
thermal expansion valve. 

yL. (Currently Amended) A temperature control system for a semiconductor processing 

facility comprising: 

a refrigeration unit for providing a compressed refrigerant; and 

a plurality of remote temperature control modules in fluid communication with said 

refrigeration unit, each of said remote temperature control modules including[[;]]^ 
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a refrigerant circulation loop for circulating said refrigerant through said remote 
temperature control module, said refrigerant circulation loop being in fluid 
communication with said refrigeration unit; 

a heat transfer fluid circulation loop for circulating a heat transfer fluid through 
said remote temperature control module, said heat transfer fluid being in fluid 
communication with a process component of said semiconductor processing facility; 

a thermal expansion valve for controlling the circulation of said refrigerant 
through said refrigerant circulation loop; 

a flow control valve in fluid communication with said refrigerant circulation loop 
for controlling the circulation of said refrigerant through said refrigerant circulation loop; 
said flow control valve being downstream from said thermal expansion valve; 

[[a]] an integrated heat exchanger for exchanging heat between said refrigerant 
that is circulated in said cooling fluid circulation loop and said heat transfer fluid that is 
circulated in said heat transfer fluid circulation loop where the integrated heat exchanger 
includes a portion of the cooling fluid circulation loop, a portion of the heat transfer fluid 
jy^ circulation loop and the* heat sourcy lTiTd 

I a temperature conwol logic for controlling said cooling fluid control valve m 

J^y ^ r e spons e to t e mp e ratur e setqfcint information and t e mp e ratur e fe e dback information 
related to said proc e ss compon e nt . 

(Original) The temperature control system of claim^fwherein each of said remote 
temperature control modules includes-a^j^a^ource in thermal communication with said heat 
transfer fluid for providing heat to said heat transfer fluid. 
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2%. (Currently Amended) A temperature control system for a process component of a 
semiconductor processing facility comprising: 

^remote temperature control module, said remote temperature control module 
including[[;]]: 

a refrigerant input for receiving compressed refrigerant from a refrigeration unit 
that serves multiple remote temperature control modules; 

a refrigerant output for returning expanded refrigerant to said refrigeration unit 
that serves multiple remote temperature control modules; 

a refrigerant circulation loop for circulating said refrigerant through said remote 
temperature control module; 

a heat transfer fluid input for receiving heat transfer fluid from said process 
component; 

a heat transfer fluid output for returning said heat transfer fluid to said process 
component; 

a heat transfer fluid circulation loop for circulating said heat transfer fluid through 
said remote temperature control module, said heat transfer fluid being in fluid 
communication with said process component of said semiconductor processing facility; 

a thermal expansion valve for controlling the circulation of said refrigerant 
through said refrigerant circulation loop; 

a flow control valve for in fluid communication with said refrigerant circulation 
loop controlling the circulation of said refrigerant through said refrigerant circulation 
loop, said flow control valve being downstream from said thermal expansion valve; 

[[a]] an integrated heat exchanger for exchanging heat between said refrigerant 
that is circulated in said refrigerant circulation loop and said heat transfer fluid that is 
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circulated in said heat transfer fluid circulation loop where the integrated heat exchanger 
includes a portion of the cooling fluid circulation loop, a portion of the heat transfer fluid 
Yy, circulation loop and thffiieat sourc^ anc! V 
J/y* .temperature control lo^ic for controlling said cooling fluid control valve m 

J0~ ^r e spons e to t e mp e rature s e t p<(£ipt information and t e mp e ratur e f ee dback information 
relat e d to said process compon e nt . 

2%. (Original) The temperature control system of claim wherein said remote temperature 



(Original; ine temperature control system ot cl; 
sQsUZortfxoX module includes-a heat source in thermal communication with said heat transfer fluid for 



providing heat to said heat transfer fluid. 
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